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(54) WAVELENGTH PATH COMMUNICATION NETWORK AND OPTICAL CROSS 
CONNECTION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To set a wavelength path 
without using a central controller for managing a 
wavelength path communication network. 
SOLUTION: Each node 10 in the wavelength path 
communication network is provided with: a link 
observation means 13 for observing the state of use of a 
link 21 connected to its own node 10; an information 
notice means 14 for informing other nodes about the 
state of use of the link 21 observed by the link 
observation means 13; an information acquisition means 
14 for acquiring the state of use of the link observed by 
the other nodes; a wavelength path calculation means 1 7 
for obtaining a wavelength path in the wavelength path 
communication network through calculation on the basis 
of the state of use of the link 21 observed by the link " 
observation means 13 of its own node 10 and the state 
of use of the links observed by the other nodes; and a 
wavelength path setting means 18 for setting a 
wavelength path connected to its own node 10 on the 

basis of the result of calculation by the wavelength path calculation means. 
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ME/- K«»^ti, 

i / - f ic »wt z n& «g/ ^x * ta^-r s »j» #a £ , 
/ - f £ <o ss«Maa*fr a: s £ snaa^ a £ * ft * , 

:«u^ may # aic j; d ffisu s n/c tu e u > * omm 
«»*«/- KKaat-siWHaan^afc* 

AS/- FTS»J2ti/cU 

me uv> siho^ am j; t) ms'j t£ ntcmm u > * 

ttM*3<fctf fuEffi/-- FT«ffliJ5tifcHulH U v^<of£ffl 

* o s asg/ ^xitw^at . 

c«ttS/«ff»#a©»WS*k:»^*WEa/-- F 

ic«tt^nsiss/^x*i8^-rsiftS/^xig^^ai:* 

i^/cCi: ^rWa £ T £ $tg' ^Xiififflo 

fc^sjSg/*xa«»io 

sufEU v*ttll#at±. SulEU v*<0«fflitft<z>*»g 

4 ] is^ii 3 ice** tirc&m/wammte 

satEu v*«9J¥ati, huieu >^««fflywftco*isg 
cb#«6 3 m*JS3j*:iEis$n^«s^xafi*^ 

huIEU y*Ii¥S*4, WIEU v*©SSJ*«IW>*«g 

m&mn nigra i s^ft4 2»i:E«an/t«fi/« 

huE'J ^^fiSiJ#ati, M !E U v*«K»JJ**«#iSS 



(2) Wpffl 20 0 3- 2350 6 1 

im&m 8 ] 7 jcE*atifc:iftg/^xafa«^ 

SuEU v^SiffliJ-^©ti, tuEU v*w«iyj**«&»g 

*-r*ct«:w«i:-raj«fi/^xa<i»io 

tuIB 'Jy ; y KWJ^aii , buE 'Jv ; ; ^K»J*fft«*»fi 

■r £ c t £*?%> »g> ^mmm 0 

xaSlH^tJl^T, 

huEU ^■fflJ^aii* MED y^<0«9J#ft<o#iftg 

*j -r s £ t £ -r £ &g>^xaff ffio 
xafisw^^^T, 

iSfi^xiffiflfflo 

l 2 ] B*JB l ^/cti 2 lc£*;**i;fc»g/* 

xam^tc*5(/>T. 

tuiau v^ss'j^a^, SuEu 

xarifflo 

jo an^isg^x^^LTffistcjg^nTKg^xafi 
rsiww^a^, 
*a^*«*. 

HuEMW^ati. 

u v^«»j#a^ . 

a^s 

SuEU >^«»J^a^ J; UftflJSnfcHuEU y^oi&m 
ttiR*5«fc tf HuEflfi^^t * a x a * * h SBTfiia'J^ n/c 

tufa u v^^ffl^tcs^^tuE^g^xafs^rt^ 

»g/^X*fHWc«fcD*a65«g/^X»mc#ai:. 
c ^^g/^Xft^^a^f+S^micS-^^HuET^^ n x 
50 n*^ hgfic^nsiSfi^x^t^M/U 
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gfo 

[fflURJgl 4] W*JH1 3te|B*^fciftgAXjffi« 

6] m#qti 5fcE«sn;fc)te*PX:3* 
^ MfifiU::fccv£\ 

SusB 1 ; r/*«»j^at±. flusau >^m»j*ti^>&$g 
im#m \ s] is^iai siciBastifc^nxa* 

* hSBK^T. 

« -5 5ffift*fteJB*T** S »g<0#*l *fuf Bit* ^ L T 

[W*JH1 9] ISsRJSl 3£fctil 4 tcfBK^tircTt 
^nxa*^ FSBfc:*5<^T. 

mev v^fiiw^ati. huisu y?0)mmttm<»&mm 

* h8Bte*5^T, 
^ hgBfcfc^T. 
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4 

imm%2 4] i8*iit i 3*fc« i 4 jcta«^nfc« 
g^xilfi^tcfc^T, 

tuta u v * Kpj^atct , tuta u > ? o«»j»ft««-iStS 
» l fc««r^-r iti«* a tit % c t. t -r & >t * a 

70 [00 01] 

IU cfct>8¥L<li, W«^/-K«riSS/^Xtcj;0j8 
»fSiftfi/^XfflfllHk:M'r«o Sfc* *SBWli, 3tt^ 
DX3** MSBteMU .tDBKIi, iSfi^Xilfi 

<S o 

[0 0 0 2] 

20 )t^PXa?^y hgl^^^y-Fl 0 1 A, 101 
B, 1 0 1 C, 1 0 1 Dt, F 1 0 1 A— 1 0 1 

»10 1A, 102B, 102C, 1 02D^Wl 

[000 3]§/-Fl01A-101 DfctBSlc&Se 
T^^g/NXti. 'jy^l02A-102DM?n 

siStic^D^nSo y— FioiAt 

/ - K 1 0 1 C 1 0 3 li> 

1 02A^lAi £ y l o 2 A<Di£g A 2 

H^sfll'&kitt. y— K 1 0 1 Bti, uv^i 02A^ 
u 1 0 2 Bica*jL*»ntf&sa^\ cw^a 

KS««l*fft>*<TfciBCyct-9Jc:, Ai i:A 2 fcA^ 

[0004] fct, 8e*<z>«fi'*xaajH-ei±, isg 
/^xffl(i»*fi^ s #^ea'rsfca6^jii*wjw»fii 0 

4^:, Jftfi^^X^S^tcfflt^Tl/^Co J; DPcf^Wtcti. 

s-r, y- f 1 0 1 a- 1 0 1 DtK gy- \*ict&wtz 

40 tlSU»102A-102 D^SlS^fM^, 

**»]»gf 1 0 4{c$BS^^o fi^^SttS^^X^ 

/cuy^i 02A-1 02 DO)ffifflttia*#saL. §y 

- F 1 0 1 a- 1 0 1 DH«ifig/^x*ItWCctt)* 

46, ^^ftJwaR^-rwuiia^^y-K 1 0 1 a~ 

1 0 1 Dlc3MfiT^o y- F 1 0 1 A- 1 0 1 Dl±, § 

/^x^rij^-r^o 

[0 0 0 5] 

50 [5SWW»3»L«fc-5frai«l] LjEpL4#6, ^*^J 
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fiflSHi 0 4«rflBl^5iS^ct±, iftg/SXfflfUJJrt^y' 
- FS<oif to** /- FWiito-ifcttBiJfRWr^ns 

[0 0 0 6] ^^tic^cfc^&HBSWSt-rsfctotc 
4SnfttOT*!), ^BWti, t^SJIif 1 0 4 
SEg/SX<otSS*fTX.£ J; -5 U:*r £ c £ £ 

[0 0 0 7] 

9J#ate J; D m»J2 tifc U >^ tf ffi/ - 

[0008] ccoj&g/\X}ifi;Wc;£5^T\ uy^Si 

tft>frZ>(DX\ -Ci*&t£lfS— Flc4S^TifcgSaa*L 

a**, u v^©«»j»*^)#isft«'5 -s^fiEffiffl^-e* 

[0 0 0 9] ±3£Lfc«g/SXjIfI»fc::j3^T, 



(4) WPBB 2 0 0 3 - 2 3 5 0 6 1 

6 

S/^X*^ctc|^^fi64»g^»*^««*Ul^-r 

v * to CSiJ tmo) 8WE*fiE fB + t & s » g 

yr; [ooio] Sfc, ±a?LrciSS/<XilfS^tc^i>T, 

y v^«iBj^ati, y v^««flj*fft^*«MAWfi[H# 

tot*ott>cfci\ yy^KS'j#a«, y>^ 
2« i^y v^fect^^tts^atRUT, ^g^x^^t 

[ooi l] *Sffl«^yfi^axr3*^ hSBii, 
L«3t*PX3*^ hg«ic»«snssg'*x*»5£ 

x*/ruTiSg^xiiff^rt^ffi^7fe^nx3^^ 
■^to^ft^^fr&^isftffla^a^^ffliA, ww^ 
a*>\ bdx^w h«Bic»«t«nsy ^'somm 
vtH&mw? §yy^ mfflij^a t , c « y > * «»i#a 

3^ J: 13 KS'J 5 tifc y V * «ffiffltRi«*flfi^>t ^ a X a * 
* FSa^S^P-rstSfBiiai^ai:, « ; ;nx^> 

Kf##a t . y > ^sw^ajc * t> sn^u^ « 
ffiffl«ia*5<tr/flfio3t^nx3*^ bmmvmm^nrc 
y >^«ffiffl«M^a^#iftS/^xHi«»rt«iftS/^x 
«:ItWtCcfcO*a6Siftfi/^XitW¥ai:, cto^S^X 
IH|[#a©ft»«S*U:*^*«^nx=i** h^H^jg 

K*ns»s/^x*ig^-rsisg/^xig:^a^*«^ 
g/^x^tHI43«fctfi3:S*. FftJTff ^ c 

[0 0 12] C^^DXa*^ hgf^VTs yv 

?(o*<Dmz n tc mm <d mm viu^mm-r z> t ^ t $» ^ 
©#ifig^3iffi«ffl*Tfes^*ffim*T*s^*^'r 

^«»g^ffiffltRiH**^S^T, T^^fftt7 1 c^nx 
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ttg/SX^tg^rscfctfTtrSo CCT\ UV^SiB 

[0 0 13] ijlL/c^DXa?^; httWcio 

/ ^X «:8ffi-r S c £ 2 . riSg^ffl £ 5 # h >y 

[0 0 1 4] **: N ±aL/c^DXn^^h8Itao 20 

£ c £ tfT * , tfcm&mic & % * b A/* *y ^ co 
[0 0 1 5] 

[0016] (hi conmmm) hi 
ccojss/^xiimfflti. jt*DX3**ha^t,4« 

/ — F 1 A , IB, 1C, lDt, S/-F1 A-1D 

^1A, 2B, 2C, 2D^^^M^ntt^o 
— K 1 A- 1 D*fflSlcSR-r5ftg'<Xt±. 'J 2 
A-2Dfc«ffii*n«iftSi:k:*0WSStiSo 0U* 
ti\ /-F 1 Afc/-F 1 Ci:*»tt-rSiSS/^X3 

«\ /-Fl BW«R-rsCi:rCcfct>fBfilcffnSo 

[0 0 1 7] H2tt, Kl A— 1 D^LTfFfflT^ 
ft>DX3*?h gf^-«PJ^t7n *y * BT* 
£ 0 c^nxa^^Fglioti, fM»fl3 1 li, 



^B8 2 003- 235 0 61 
8 

^DX3*^h8ii o^aR»«sna)t7r-r/^ 

8ii ojc«rcsns«[S/^x€:ias'rSo 

i 2tA, swan nctDS^snfctts^^x^LT 

hgf 1 O^S^Xifflfl^y-F 1 A-lD^lt 
fMT3<^, )t77^'Jy*2 1 WJ^2A 
-2 D^lTlW^o 

[0018] Mtnaisi i ti^^ic ssgwaiian zicm 

mztitcV zs'sMM^ l 3<h, »JV*S»Jffl$l 3«tb^j 
flJUiSRSftSfcfcfcl;:, ■Stiimiilt83 1 , 3 2^fr 

6<7)tti^flncsuasn^:iftfi^^xtf-j(asi 7<>, agg/s 
icStt^ns^fctic. m^iifi[H]«3 3^/rLTftfiy 

[0 0 19] Uv^RfflUSPl 3ii, K>DX3*J 

a i ojcM»»tt^ns^r^^^y >^ 2 1 co-t^t 

S^ilff0Sl3 1 ^frLTW^)») I c^nX3 
hKB^SIfif S#a^> T«^»)t^xa 

0*^3 1 ^ITT«^7^^PX3?^/ FSB'n 

[0 0 2 0] -r-^f2 J ti^l 5ti, iftg/^Xiiff SH9rt^ 

1 5^VV^S»JgPl 3^^1f$8^A^^n/c^, * 
f:fl6^nX3**hSi^5777f>fyy»l 4 

[0021] !3:^S*Sf^aBi 6*ct±, ^M^xilfiffi 
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tr . ttfi/ ^XiHIlHrt wiftfi/ U «rft W cfc 0 To o 

/-F£LTft#§^&^ax:n**F3gB 
1 0 tc*5l, X Z %> my ftftSJfe L & < T iSty «fc -5 lc , 

« «is*3 ct tf« k * a^i-r s o » s> * x a»e sp 

[0 0 2 2] ^DX3*^ h^Bl OT'ti, &ft^X 
tc, Internet Protocol (I P) ^^h7-^<hLTffl 

3^)itLT, Open Shortest Path First (OS P 
F) tf$>5 (XHKl (J.Moy, "OSPF Version2," RFC232 
8,1998.) £r#K8) o OSPFTit, V firlC&tftZIn 
Tl^y- Ftf l> y*©«»*iiL, *<OU y^^tt 

iK2 (R. Col tun/' The OSPF Opaque LSA Option, " RFC23 
70,1998.) *#BB) o I P*y h7"*«OSPF4)t 
U-r-VlCjKSLfcO S F P#*£ (A.Banerjee, J.Drak 
e, J.P.Lang, B.Turner, K. Kompel la, and Y. Rekhter, 
"Generalized Multiprotocol Label Switching: An Ov 
erview of Rout ing and Management Enhacements, " I EE 
E Commun. Mag. , pp. 144-150, Jan. 2001. ) o C ft 

[0 0 2 3] 0 3 U V^SliMSU S^W-J^t^ 

l±„ ^nxn*^h«f l 0lca»il^ti67K77 

03 (a) £*5^T. r«gijj <0««lc, ItS 

:7*— v>y h«g?^?nSo rti'y hV7^J <OnS 

^y^j OS tTy Mc^j&3tf £ftTt^£o Lfctfots 
03 (b) ic^r^lc, Mx.tfflSffl^oii^fc r i j 
*\ roj HctBTrscfcfc: 
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10 

[0 0 2 4] H4 Ha6«r#KlLT, 0 2tC>f<L 

^dx3*j fss@ i o^^sisfiAxoig^stiff 

tco^TStfjirrSo r/5M^X}lfi^rt^) 1 c^axn^^ 
hgfli 0^ uy^SWi 3fc<fct>, wa@i o 

i 4'\ait), v^an 4*^«aafiiii»3 

i^hSi^D-F+^XhtS (04 :Xf7ys 

2) o 

[0025] -h\ i&m^^mmm^omy— Yoy/t'y 

ft SftfcttWDlfr&fcH: (0 5 : Xf7^S 4 , Ye 

20 s) , sm^n/cfts^^yT^ vy&Pi 4^bta 

ji(I0^3 1 ^/MT, ffi/- F^yt^nxn*^ h$S 
B'V/n- F+tXhtS (0 5 :Xf^S5 ) 0 * 
fc, §{f 2ft/c1fffi^:7^y^Y>^3$ 1 4 fr£-r— * 
iBtfffflS 1 5 ^ x -r- *1B«BB 1 5 \ctm £ ftT I ^ 
V^'sVim-T-ZZmffiTZ (0 5 : Xf7^S6) 0 
[0 0 2 6] Xf77S3-S6«^ i&S^Xil 

^M/NXiffififflrt^^r^/^U v^totefflttW* 

^-ICti (0 5 : Xf>yys 3, Xf^^S 4 ( No) , 

(05 : Xf7^S 7) o 
[0 0 2 7] »^S*«frf»l SfrZmEk'^X 

^l^Aij^nSi: (06:Xf77S8, Ye 

tf»fi«rtf-»c<fcD#»S C06 :Xf>v7S9) o 

/^xiS^^i 8^2lt). ffiS/^xiS^Wi 8^&*919 

^PX3^^; h^H^ff-TS (06 : Xf77S 1 
0) o Jft«/^X««*»«L^ffloy-Ft>, 

r^>o fit, «ES^^xt»«^iftS^^xffifitto*aso 

FUifiJil-rSfc, f^y-FO)t?DX3**h8 
50 »fi/Utf«*aiL^B©ft**, iS^/NXtS 
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77 

[0028] i«S^^««*It»^ctO#«>^)t^nx 
n^^bMl 0£\ i:ia«S^<Xtt«*5Mabfc©W 
«««rS^-rSi: (B6:Xf^Sll, Yes>, 

»«c$ns>t7r>r/^y >^ 2 1 *5J;t/ J t^iSS«:«i& 
J6>DX3*>hail OlcSBR^tlSifig/SX*: 
2tcf9:^T£ (H6 : X-T->y^S 1 2) , 

[0029] cnicJ;t)7fe^r-<^^U >^ 2 1 ^ffiffltt 

mm%m\ x-*iHi*i 5^K«tsu v^««-r 

[0 0 3 0] W±<DJ:-5lC**Stt©JgSl7?ti, ifJl^U 

WT^So £oT, WWiSU 0 4*«fi/^x«l8 

So 

[00 31] 4*3. )fe^nX3^^ Fgfl Oft\ U V 
£>\ yt7T^'V)Z/5 2 1 ^ffifflttiR*a«c-r-*fa« 

3t7 7^y>*2 1 fcl±giJfcl«^«lHrtR3 1-3 3 
#8*tW*tUf, «§Gift[I]«3 1 -3 3*SW~f\ )tt 



(7) 2003 - 235061 

72 

Sg/SXfHMPl 7lc^Tli, $ft^XiIfI^f*|co'> 

< . teg^xiifs^^y- K*3<ttf»y- Fti^-r 
[0032] (mzommo^mj muz. vz/t?mffl 

ffil 3^ffiW5)t7r^/^J >^ 2 l co^ffittift^ 
70 ti\ K7r^'J^2 l <D*»gtf*SftfiSfli+T&S 
7 (a) ^^-T^^tC, ragljj t Tg^j (Dflfi, Tfe^ 

aX3*j h^® l 0lcSKSSft5)t:7r-f >^ 2 

£>&i$g^l D (#^) ^Mi/fNtS^^aT^c]: 
l\, I Dti, ^g/NXilfffflrt^T^T^Tt^rY^U 

20 -rcfc^T^So IrISHc* 0 7 (b) tc^Ti^lc, IM 

[0033] cmsoyMMmm) msit. vz/tmm 
i ojcs«sns>t7r>r/^y it\ ^ji/nx^ 
[0034] «77^y >^ 2 1 <D£mmmtt*bft 

3C£tcJ;D, )67r^JV>2 1 Wafi*{Sffl* 
gcDl^tc, gT/cU:$fi/NX^t2^Lfci§^<:, 

ffiffitc cfc S sp h 71/* ^ <-Ci;tfTt5o IrI 
HI 8 (b) tc^T^^ic, flffi«ffl*T*SiSg 

[0035] (m4conmo^fm) m9&, v^tmm 
as i 3^ffi^^7r^^jy^2 loffifflttia*^ 

L/c»cftW4)f7r-r^u >^2 1 «fiefla«i«*«^-r 

50 Scfc-5JcLTfcctl\ ^9lc^TJ;-9^, ra 
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13 

[0 0 3 6] £/c, »PX3^^/ h^B 1 0tc}g^2 

m^^mrcicm^m^ytyT^^v^^2 i (Dmm 

[0 0 3 7] (S5^P)E«) 0 1 (Hi, ft^HX 

<Djfcimxx*i?bmmi±. 28s«aaffii 2£, yay 

7ABI»iaMfm3yt 0 a-^ 4 o nyt 0 ^ 
-*4 OlcJtLT« i 3 2 #*feti^--tf-A'JBS*-^x.S 

4 (Hi, ia^&giSM 1 £|Btt^4 2 M>^7i-X 
« (W~F. I/FaPfcO^) 4 3i - 4 34 
4fclS«SnfcWJ«fc*oT^So I /' F SP 4 3 1 -4 

33 ti, *nenss»«iii8P 1 2, -©MfflfiiHi^3 l- 

3 3, »f^5 1 £<7M>^:7a:-X£r££o 

[0 0 3 8] HVlfa. — *4 0«»f^*»JW*rS^ny 

5 2*CiB»«n^tt«T«««tl«o C<0fBg»tt5 2 

* i / fsb 4 34 tdgfcrr^, rgg:^Ji^4 1 mm 

4 2tC*&^-T£o »fMt5 1 fr££>}§^lCS-3 

«»aii«4 i #tB«8P4 2iciM^nrc7ny^ 

A^Tl, H2^bfeUV*«aO«1 3£, 7^y 
-rVv^gM At, -r—^fBttSP 1 fcg^Xt+g 

[0 0 3 9] 



(8) ftffl 2 0 0 3-2 3 5 0 61 

^jH^Siftsatft^T, fa^#^afi*e«-r s c 
[0 1 ] *^jcj:saa/^afi*«±f*^*?j^ 

/0 [02] «?DXa*> h8lifl)-i«W*/Tt7a 
•y ^BT*5o 

[03] U ^^WJ^m^^^Tt^r^^Uv^^ 

[04] hftWciSU y^SSJftft 

[0 5] Jt^nxn*^ hgIiaS777fV 

[06] )e>dx3*j h«wccfc£«g/sxstf£i!) 
[07] u v^«»jap^w*-rs«7r>r/^u 

«M«S**tftS«7*-v«v h^ftfi^W*^ BIT 
[08] u y^HWijf^^r^/NUy^w 

[09] u ^^mm^mtiT^ytyT^^v w<o 

50 [010] )t^DX3^^ hgi(7)(to««/fxt 

[011] Be^iftft/^afljH^^tt***^^ 

n*y^HT*So 
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